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Function closures

let X = 42 in
let F = fun() -> X in
let X = 0 in
apply FQO
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is manual. Proofs are effort. But, proofs are
written and checked machine-checked, there is
manually; thus, errors no room for imprecision,

can easily slip through. while proving is interactive.
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Program equivalence — constant folding

remove file

parse _module
transform module
lint module
compile directives
expand records
core

sys core fold

sys core alias
core transforms
sys core bsm

v3 kernel

beam kernel to ssa
beam ssa bool
beam ssa share
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Program equivalence — constant folding

remove file 0.000 s 4.0 kB
parse module 0.001 s 6.4 kB
transform module 0.000 s 6.4 kB
lint module 0.003 s 6.7 kB
compile directives 0.000 s 6.7 kB
expand records 0.000 s 6.7 kB
core 0.000 s 28.4 kB
sys _core fold 0.001 s 16.9 kB
sys core alias 0.000 s 16.9 kB
core transforms 0.000 s 16.9 kB
sys core bsm 0.000 s 16.9 kB
v3 kernel 0.000 s 16.4 kB
beam kernel to ssa 0.000 s 11.2 kB
beam ssa bool 0.000 s 11.2 kB
beam ssa share 0.000 s 11.2 kB
beam ssa recv 0.000 s 11.2 kB
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expr(#c_seq{arg=Argoe, body=B0}=Seq@, Ctxt, Sub) ->
%% Optimise away pure literal arg as its value 1s ignored.
B1 = body(B®, Ctxt, Sub),
Arg = body(Arge, effect, Sub),
case will_fail(Arg) of
true ->
Arg;
false ->
%% Arg cannot be "values" here - only a single value
%% make sense here.
case {Ctxt,is_safe_simple(Arg)} of
{effect, true} -> B1;
{effect, false} ->
case 1s_safe_simple(B1l) of
true -> Arg;
false -> Seq@#c_seq{arg=Arg, body=B1}
end;
{value, true} -> B1;
{value, false} -> Seqo#c_seq{arg=Arg, body=B1}
end

end;

~N
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~

J

s

255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275

expr(#c_seq{arg=Argoe, body=B0}=Seq@, Ctxt, Sub)

%% Optimise away pure literal arg as its value 1s ignored.
body(B®, Ctxt, Sub),

Bl =

Arg =

body(Arge, effect, Sub),

case will_fail(Arg) of

end;

true ->

Arg;

false ->

%% Arg cannot be "values" here - only a single value

%% make sense here.

case {Ctxt,is_safe_simple(Arg)} of

end

N_pgﬁ_ﬁgrma;‘lﬁéd yet

> Seqo {arg=Arg, body=B1}

.............................................................................................

{value true} -> B1;

{value, false} -> Seqo#c_seq{arg=Arg, body=B1}
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Execution time (%) Memory usage (%) Max mem. | runtime
subst | map/set | sched | other | subst | map/set | sched | other | in 2 min. (est.)
life raw Coq extraction 33.6 40.8 5.8 19.8 38.5 49.5 5.0 7.0 984 MB 1.4h
(10x10 board strict substitutions 92.1 6.1 0.5 1.3 90.5 8.1 0.7 0.7 84 MB 16.2h
10000 iters) ’ maps/sets replaced 97.3 1.2 0.5 1.0 97.5 1.0 0.7 0.8 83 MB 15.8h
improved substitution | 96.2 1.1 0.9 1.8 85.2 4.3 4.8 5.7 64 MB 6.6h
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Performance issues

Execution time (%) Memory usage (%) Max mem. | runtime
subst | map/set | sched | other | subst | map/set | sched | other | in 2 min. (est.)
life raw Coq extraction 33.6 40.8 5.8 19.8 38.5 49.5 5.0 7.0 984 MB 1.4h
(10x10 board, strict substitutions 92.1 6.1 0.5 1.3 90.5 8.1 0.7 0.7 84 MB 16.2h
10000 iters) maps/sets replaced 97.3 1.2 0.5 1.0 97.5 1.0 0.7 0.8 83 MB 15.8h
improved substitution | 96.2 1.1 0.9 1.8 85.2 4.3 4.8 5.7 64 MB 6.6h

 Strictly evaluating substitutions
« Using strict data structures
« Simplifying substitution

Further possible improvements:
« Using environments instead of substitutions
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4 N 4 A 4 N
Core compile> Erlang compile> BEAM
Erlang SSA bytecode

o O O
optimise optimise optimise

VC,D:compile(C) =D - C =D
VC,D:optimise(C) =D - C =D

A NKKP STARTING
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